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A method of searching the structure of a stable composite composed of a biopolymer and ligand molecules, which method 
comprises: (I) the first step of covering all modes of hydrogen bonding between a biopolymer and ligand molecules by covering 
all of the possible combinations of matching between dummy atoms positioned at the hydrogen-bonding heteroatoms of the hy- 
drogen-bonding functional groups of the biopolymer and the hydrogen-bonding heteroatoms of the ligand molecules; (2) the sec- 
ond step of estimating the modes of hydrogen bonding between the biopolymers and the ligand molecules and the conformations 
of the hydrogen-bonding portions of the ligand molecules at the same time by comparing the distance between the dummy atoms 
with that between the hydrogen-bonding heteroatoms; and (3) the third step of finding the structure of a biopolymer-ligand mole- 
cule composite by substituting the coordinates of all the atoms of the ligand molecules on the basis of the relation of matching 
between the hydrogen-bonding heteroatoms of the ligand molecules and the dummy atoms for each of the modes of hydrogen 
bonding and the conformations estimated in the second step into the coordinate system of the biopolymer. This method permits 
the structure of a stable biopolymer-ligand molecule composite to be searched efficiently and accurately in a short time. 
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oC^^a~dtro(,>T{i. *al;ft&£M£atcotvrttO~3 6 0 ° ©$5ffi 
T-6 0° -roII$E$-g\ ^bJCo^T«0~l 8 0° ©fgfflT*^ 0° "foU^ 
^cJCoi>T«0 w Xlil8 0° «tU ife^dfWlvctel 80° 

N (7) =uP 7X10C7 = 1 9 9 , 5 8 4, 0 0 0^0 

N (6) =,,P eX.oCe = 6 9, 8 5 4, 4 0 0i§9 

N (5) =i,P 5 x 10 C 5 = 1 3 , 9 7 0,8 8 03*) 

N (4) = n P 4 X I0 C 4 = 2 0 7,9 0 0i§>) 
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-&JwMTX$m>£«©£D H F R fC K v 4- > C £ n«&-C* 5# 
(Iris4D/25-7-^x^— > 3 >T\ MTX^O^^A^^^m^O^ 

T©MTX^F<Z*fi£ttft£D HFRKK» +>^*fcH0Wimi» 4 

fr&mnU l*f;W:ot *TAMBER "/o^A^t^T^^-^«|/Nkb 
T«^g^^^e -r o AMBER ro^Atci^^^-cDli/NkfcJ;?). 

® xW " (-1 7 6. 7 lKcal/mol) £j^:^^^*-r ;P£S& 4 MlZ* 

U^m-o C ©S^E-f^UKfe #5 D H F R -MT X&^#0M£*i5$!i. X 
fMSUffftf £ «k # b tl^m^OM B B B mit{Cfel j- SDHFR-MT Xm^O 

Eft (S&5M© (b) ) W«NOttJMiaK:*»t*MTX^W)ME 0*5 
MO (a) ) m^DHFR-MTXU^W^^immiZ^t^MTX^CDmm 

(msmo (c) ) ttt>iz%z5miziFT 0 msmfrzwzfrtz&o^ mtx 

#^©C 5 -C 6 -C 9 -C 1 0 ©fcfcftfttt. m&&M&m&tt^T\i- 
1 3 9. 1° -e££©fC*fU ft^tm^ft^T^ic&t^Tii 2 5. 3° „ DHFR 
-MTX^i^(D^ B mmiZ^xit2 8. 4° T'£*K *£M*fl*&r*|cfc 
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m 2 ) 

DHFRi *©»T?* 5DHF t CDINHKB XIMftf TttJSHH $ tlTC tfj: 

*<£S»#a^W63esnT^«o -r^t>^. DHFR0^7nf^C«fcoT£j& 
t5f h7tKoiioC6«flt *ffi*NADPH^6/W K5-f 
t>tU*S^0t-$5C(i:^t)*NoT^5K X&J5W£*lrt:DHFR- 
MTX-NADPH O ~^&frDtt JMtift £ tf£MTX©DHFR 
^irH W££«5teDHF R-DH F&ittiWtZ ttitfttZ &(D±Lffi$ 

CCTii. z o Lfz9cAm£± < Atrf fl! l il^iO^m-DHFR- 
DHF©££tt£f*©«|ii£83fcL*:o lib. DHFOJIflftUtlt 
MT XO#!*^(D^ H B a ^it©^M#^iC. I^OSfe^otM UfcK^ 

4*-£S2 fCgrTo 1uM>x.*A^p- (- 1 7 3. 4 6Kcal/mol) ^"TS^^ 

^^ju^mmi^-r 0 mm*. *^«DHF©^^it^u amt 
d h f R<D^mm<D-u^-t 0 m^ym^fo^Mzioifz dhf commit, 

DHFR-MTX«^i^ifeft«JtJc43(t«MTX©IEffii|»/«i:»). Tr-'J ^ 
ot^T'feofc. S^/gM^^Ef^UfCfc I^DHFODHF 
R^O^IKtt, DHF R8^gIt^tt©fi:iMNIt&^ £8i^£n<5 DHF 
©DHFR^©£?£4§5£ (£!811©(b)) <t<t<-ifi:bfCo DHFODHFR-v 
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(Kcal/mol) 


(Kcal/mol) 




4 - 8 5. 0 1 
3 - 6 7. 3 2 
3 -61.27 


8 - 1 7 6. 7 1 
6 - 1 5 8. 1 5 
6 - 1 4 1. 9 1 




3 - 8 0. 9 6 
3 - 7 6. 2 0 
3 - 6 3. 3 8 


6 - 1 5 9. 2 0 
8 -173.46 

7 - 1 6 1. 4 5 
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1. (1) ^M^Hr^oTkm^mMmmcDTm^om^tti tm&^r-nK? 

*^^«5S£»ji-f s# i is. 

(2) mia©^ -^«©^<tim©7jc^^^^D^rBi©^^jt^ 

^©7K^^^©@eM^n^icjt^-rsm2xm> 

(3) m 2 iMT'&zfttiTm&'&m&t&mmz^ y#>K#^©zK3St£t£ 

mm&*mmattmmzm%WLz ztiz* v*> k# 

2. (1) ^^^^©TK^^lrtl^^M^Offi^t^eJ^S^nlt^F 

©ftSKlS^b^ $ -m*t »J K^©SP^^t+©7K^^^ 

K^no7Kxi*^c««9^$^ i xg> 

(2) tiffa©^ -^^©3g^tBtj^©7K^-^^^nM^^©m^lk^ 
« C t ick 0 . ,j Kfl^o^cJRI&^aWROf y K 
^OSP^it©EM<£-H BflCit^-r 2 II, 

(3) ^2xsT-#^n^7K^^as:<tieMic«o-(,AT. im&®vff>h*fr? 
n^^#-r§m3x@ x 

(4) H 3 X@T"K#^ti^7fc^^'\7 i nj^-?^tr|i.^y: > 

y n> Ftt*®7m&&&^um*tottm^\f^ttmzM 
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SS4XS. 

(6) m 5 JMx^h>titz7m^m^tmmm^ y k^^otks^ 
7R^^a^£sgii-r;5s& i urn. 

(2) WI2©^ -M^Pia©iIg]&£ tlTE^^ 

(3) ^2XgT*#^tl^7K^M^^^Loo % y^~H-?<tU^> K^- 

(4) m 3 xgT^*$n^^o^seM^c. y k^*©*^^'^ 
^wm^mm 4 xg. 

(5) B4XgT'#^tl^m^i^it^t>. y#>K#^*©zkf&f£^&^#CD 
^itfCot ^*f£ii©SiiS*t£:fT? IS 5 X@. 

(6) m5xm?&zntzm&tmim^ 
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(7) m 6 xgx-# ztifzm&tmmfr ^ u try ^sh^o^h-^^j^ 
v try Ftt<D%jm&fc<Dm&&mm-zjT& 0 
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